black to white injury risks, both in absolute terms and after controlling for racial differences in education and potential work experience. A single cohort of approximately 4,000 workers was tracked over the 1971 to 1984 period to obtain insights into the experiences faced by particular black and white workers over the course of their working lives. The findings are quite mixed, with a convergence being observed in injury rates for black and white men but a slight divergence being observed for black and white women. Since injury rates as a whole were rising over most of this period, these various trends in racial risk ratios were accompanied by an absolute increase in risk of injury for both blacks and whites. The article concludes with a discussion of the implications of these findings for policy initiatives in equal opportunity and occupational health.
Equal Opportunity and Occupational Health
Trends in racial inequality with respect to work-related injuries and illness can be expected to reflect the influence of policy initiatives in the areas of equal opportunity and occupational health. They will also reflect the underlying dynamics in the economy, particularly changes in technology and changes in labor force participation. Before discussing the available evidence on the effects of these factors on employment and working conditions in general, it will be useful to examine the point of departure: relative hazard exposure levels for blacks and whites in the 1960s.
There exists one published study that examines the distribution of black and white workers across jobs with different types of working conditions in the 1960s. Using data on 28,135 workers from the 1967 Survey of Economic Opportunity, Lucas (1974) computed proportions of sampled black and white men and women who were employed in occupations containing safety or health hazards. The measures of working conditions were derived from the Dictionary of Occupational Titles, which is based on job-site reviews by job evaluators (who generally lack formal training in safety engineering and industrial hygiene). Among men, blacks were found to face a 29 percent greater chance than whites of facing safety hazards and a 64 percent greater chance of facing health hazards. Among women, blacks were found to face a 106 percent greater chance than whites of facing safety hazards and a 91 percent greater chance of facing health hazards. These figures exceed the race-related differences in earnings levels during this period (Freeman 1973) .
Given the complex mixture of events influencing the labor market in the 20 years since Lucas's data were collected, it still is not possible to postulate the magnitude or even direction of change in relative exposure levels. Equal opportunity and affirmative action programs aimed at increasing employment of minorities and women in firms with federal contracts, and also at improving their chances for promotion and occupational advancement. The criterion for judging occupational advancement was generally improvements in wages; the relation between this job characteristic and the risk the job poses to worker safety and health is not obvious. Economists tend to argue that jobs with hazardous working conditions pay extra high wages (Thaler and Rosen 1975; Viscusi 1978) ; to the extent hazard pay is an important factor in the labor market, improvements in wage rates might signify a deterioration in working conditions. The bulk of the statistical evidence, however, indicates that hazardous occupations are generally low-rather than high-wage positions, due mainly to the low levels of education and on-the-job training they require (Robinson 1986 ). If equal opportunity and affirmative action programs were, in fact, successful in narrowing racial differences in wage rates, they would probably exert an indirect salutary impact on relative levels of exposure to injury and illness. The impact of equal opportunity and affirmative action on the distribution of employment and wages has been the subject of a large number of studies. This literature indicates that, after a weak initial period in the late 1960s, governmental programs have been remarkably successful in achieving their stated goals. Employment of minorities and women has increased substantially faster at firms subject to federal regulations than in unregulated firms (Brown 1982; Leonard 1985) . Within-firm occupational advancement has also been more rapid in regulated than in comparable unregulated firms (Leonard 1984) . The magnitude of these effects appears generally to have been stronger for minorities than for women. The relatively poor performance of these programs in improving the job prospects for white women relative to white men is probably due to the substantial increase in labor force participation among women during this period.
The evidence on the effectiveness of governmental efforts to reduce occupational injuries and illnesses is substantially weaker. Studies using data from the early years of the Occupational Safety and Health Administration's programs find either no effect or only small effects (Smith 1979; Viscusi 1979; Mendeloff 1979) . The most recent study, which uses data from the late 1970s and early 1980s, finds OSHA to have exerted a statistically significant though modest-sized reduction in disabling injury rates in the manufacturing sector (Viscusi 1986) . Any tendency for OSHA's efforts to reduce injury rates in the firms inspected for standards violations over the past 15 years has been swamped, however, by long-standing and powerful trends toward increasing injury rates. Injury rates in manufacturing rose rapidly during the 1960s (thereby contributing to the enactment of federal policy initiatives) and continued to do so throughout most of the 1970s. Injury rates dropped precipitously during the first years of the 1980s, when the recession of 1981-1982 reduced employment in hazardous industries. They began rising again in 1984 (Robinson 1988) . No studies have examined OSHA's impact on rates of chronic disease related to work-place exposures.
The impact of OSHA on the racial mix of employment in hazardous jobs is not predictable. To the extent that blacks are disproportionately employed in the most hazardous occupations and to the extent that OSHA targets its efforts at these occupations, one would expect a narrowing of racial differences in injury and illness rates. The indirect effect of OSHA enforcement could work in the opposite direction, however. One main effect of OSHA's efforts has been an increasing awareness on the part of workers and members of management of the extent of health and safety hazards in particular jobs. As previously unrecognized or unappreciated hazards come to be a focus of attention, the status of jobs containing those hazards declines relative to the status of jobs not containing them. This decline will, over time, lead to a flight from those jobs on the part of workers with other good employment opportunities. In the absence of conscious efforts by equal opportunity programs to counteract this process, hazardous jobs will over time become increasingly filled with the least advantaged members of the working population. The CPS samples are chosen to be representative of the entire United
States population and, with their large sample sizes, permit valid estimates to be made of risks faced by blacks and whites across all occupations and industries. Independent "snapshots" of risks for the entire population at successive points in time do not, however, allow inferences to be drawn concerning the experiences over time of a particular cohort of individuals. The experiences of a particular cohort would be expected to differ from that of the population as a whole, since the cohort members accumulate education and on-the-job experience over time in a manner that the general population does not. Wage rates earned by individual workers tend to rise with their levels of education and experience, producing the well-documented positively sloped "age-earnings profile." The wage rates earned by blacks have been found to rise much less quickly with increases in education and experience than those of whites, however.
The one published study of education and experience effects on the probability of facing risks of injury and illness at work found that more educated and experienced workers were employed in substantially safer jobs on average than less educated and less experienced workers (Robinson 1984) . That study was based on data from one point in time and thus could not examine racial differences in age-hazard profiles.
In order to obtain insights into the relative hazard levels faced over There is, unfortunately, no way around the first limitation to the BLS data; it is impossible to obtain from any source historical data on exposure to risk of chronic occupational disease for the working population as a whole. The BLS data do provide a consistent historical source of information on rates of injuries. The lack of occupationspecific information, however, constitutes a very serious limitation to the BLS data even as a source of information on risks of work-related injury. This study adjusted the industry figures using occupation data from state Workers' Compensation records. The BLS has published indexes of relative risks of injury by broad occupational classification for each of the major industrial sectors. The indexes were calculated using 1978 data from the 25 state Workers' Compensation programs participating in the Supplementary Data System of the BLS (Root and Sebastian 1981) . Occupations accounting for the same fraction of total injuries as of total employment were assigned an index of 1. Occupations accounting for proportionately more injuries than employment were assigned indexes greater than 1; occupations accounting for proportionately fewer injuries than those for total employment, conversely, were assigned indexes lower than 1. For purposes of this study, therefore, the risk of work-related injury faced by each individual CPS and PSID worker was calculated as the injury rate prevailing in his or her detailed industry and year, weighted by the hazard index for his or her major occupational classification (i.e., craft worker, operative, laborer), with occupational weights varying by major industrial sector.
Each of the three CPS and PSID files were first sorted into black and white subfiles, and mean injury rates were calculated for each ethnic group. Rates for men and women were analyzed separately.
Adjusted injury rates by ethnic and gender group were then calculated controlling for individual differences in age and educational attainment.
Educational attainment was measured in terms of three possible levels: no high school diploma, high school diploma but no further education, education beyond high school. The differentiation of workers according to high school record was judged to be more relevant for purposes of predicting differences in exposure to work-related injury than differentiation of those workers who continued past high school into groups according to extent of college education. It was not possible to measure directly the extent of on-the-job experience held by individual CPS and PSID workers. Following the standard approach taken by studies of earnings (Mincer 1970) , this study included years of age and the square of years of age. Economic studies of age-earnings profiles typically find that earnings increase with age, due either to accrual of skills or seniority rights, but that the rate of increase declines over time. This nonlinear relationship can be captured using the quadratic form of the age variable.
Changes in risk of occupational injury were calculated for each member of the PSID cohort for the periods of 1971-1977, 1977- These year to year changes in injury risk by definition control for the effects of increasing age on job opportunities, since all workers age at the same rate. To control for differences among workers in extension of education over this time period, changes in injury risks were also calculated controlling for changes in total years of educational attainment.
Results Table 1 presents rates of work-related injuries resulting in at least one day lost from work for black and white CPS workers in 1968 CPS workers in , 1977 CPS workers in , and 1986 , plus the sample sizes upon which the rates were estimated. Risks of injury on the job are higher for blacks than for whites for both genders for all three time periods. In each year and gender group, blacks faced risks of on-the-job injury approximately one and one half times those faced by whites. The most interesting feature of the data in table 1 concerns trends over time in the risks faced by blacks relative to the risks faced by whites. The racial risk differential has narrowed substantially among men, from a ratio of 1.78 in 1968 to 1.60 in 1977 and then to 1.41 in 1986. This 50 percent reduction in the excess risk faced by black men is a remarkable and important fact, and a considerable tribute to the success of society's general efforts to reduce racial inequality over the years since the Great Society programs in the 1960s. The record with respect to racial differences among women is substantially less encouraging, however. After narrowing from 1.64 to 1.30 between 1968 and 1977, the ratio of black to white female injury rates increased to 1.96 in 1986. This divergence was due to the rise in injury rates in the industries and occupations where black women are concentrated; injury rates for white women stayed constant over the 1977-1986 period.
It is indeed tempting to focus on the trends in injury rates themselves Health Administration has used employer injury reporting as the basis for establishing the priority of inspections, giving strong incentives for firms to minimize the number of injuries they report. Several cases of systematic underreporting have come to light, and the Bureau of Labor Statistics is currently conducting a major review of reporting procedures (U.S. Department of Labor 1986) . Table 2 presents adjusted rates of disabling injuries for black and white CPS men and women after controlling for individual-specific differences in age and education. To the extent that age and education differences capture differences among workers in skill level, these adjusted injury rates reflect the residual impact of racial discrimination per se. Needless to say, years of age and education constitute only crude measures of worker skill, missing the effects of differences in quality of education and number of job changes over the course of a working career. Controlling for years of education produces underestimates of the true impact of racial discrimination, on the other hand, if educational achievement (generally higher among whites than blacks) is used as a rationale for racial differentiation in job assignments to an extent not justified by skill requirements. The racial differences in injury rates are narrower in table 2 than in the unadjusted figures in table 1, but the trends over time are similar. The ratio of black to white injury rates among male workers has declined steadily since 1968; among female workers, on the other hand, the ratio increased between 1977 and 1986 and currently exceeds the 1968 ratio. The overall similarity between tables 1 and 2 implies that the trends reported in the first table are not due merely to racial differences in the accumulation of education and experience in the period since 1968. for the much larger CPS samples in table 1: a marked convergence of injury rates between 1971 and 1977 followed by an equally marked divergence between 1977 and 1984, with consequentially no substantial trend over the 1971-1984 period as a whole. The male PSID cohort experienced a considerably different trend in relative injury rates than did the CPS population, however. The ratio of work-related injury rates for black and white PSID workers stayed almost constant, rising slightly from 1.67 in 1971 to 1.79 in 1977 and then settling back to 1.67 in 1984. This suggests that the trend observed in the CPS data was due to the narrowing of injury risks faced by new entrants to the labor force rather than to the experiences of those blacks and whites already in the labor force at the beginning of the period. Industrial injury rates were generally rising over the 1971-1984 period; the figures in table 4 permit insights into how an individual's race influenced the fraction of that general increased risk he or she would have to bear, controlling for changes in the amount of education he or she gained over those years. Comparison of injury rates across time periods is acceptable with these data in a manner not possible with the CPS data in tables 1 and 2 since these PSID data relate to the period after the change in injury reporting in 1970 and before the major concerns about systematic underreporting were raised with respect to the injury rate data for 1985 and 1986. While injury rates increased for all race and sex groups for each of the time periods under consideration, the pattern varied extensively.
Among PSID men, injury rates increased among blacks much faster than among whites: twice as fast between 1971 and 1977 and eight times as fast between 1977 and 1984. Among PSID women, on the other hand, injury rates increased substantially faster among whites than among blacks between 1971 and 1977; the opposite occurred between 1977 and 1984. For the 1971-1984 period as a whole, the risk of work-related injury increased 160 percent faster for black men than for white men and 83 percent faster for black women than for white women, controlling for changes in education level.
Discussion
The data presented in this article provide new insight into a heretofore neglected area of overlap between two important topics of social concern: racial inequality and occupational health. While too crude to permit the detailed evaluation of any one policy initiative, they do permit a measurement of society's overall movement in the direction of its stated goals.
The most important numbers are the simplest: between 1968 and 1986 the excess risk of disabling occupational injury faced by blacks relative to whites declined by 50 percent among men but increased by 20 percent among women. Given the exceptionally high overall risk faced by black men, the decline in their excess risk is especially important. Black men continue, however, to face the highest risk of any major group; in 1986, 6.5 percent of black male workers suffered a work-related injury resulting in at least one day lost from work.
The increase in injury risks of black compared to white women reflects a different and disturbing trend. In 1986, black women faced nearly the same injury risk as white men.
The statistical evidence from the PSID cohort is similar to that for the larger CPS files in the case of women, but considerably less encouraging in the case of men. Black male workers followed by the PSID experienced an increase in injury risks two and one half times greater over the 1971-1984 period than did white male workers, controlling for changes in educational attainment. This finding is analogous to those wage studies where blacks are found to experience a considerably "flatter" age-earnings profile than whites.
The overall record for social concern and public policy in this area of overlap between equal opportunity and occupational health appears to be positive, with important qualifications. The excess risks faced by those at highest initial risk have been substantially reduced. No equivalent statement may be made in the case of female workers, but here the public policy emphasis has been on gaining entry for women into previously all-male jobs in manufacturing, mining, and construction.
Many of these jobs present substantial risks to worker health and safety.
The least encouraging dimension of these data is the absolute increase in occupational injury rates for both blacks and whites. The overall trends have been examined in detail elsewhere (Robinson 1988) but are reflected in these figures as well. Rates of work-related injuries are high and are not falling. Occupational safety appears to be the neglected stepchild of an occupational health policy focused primarily on chronic disease and of injury prevention policies focused primarily on the home and the highway.
